INTRODUCTION
============

In 2014, the World Health Organization (WHO) reported that non-communicable diseases make up for 88% of total deaths in the United States \[[@b1-jlm-15-049]\]. Non-communicable diseases include, but are not limited to obesity (35%), cardiovascular disease (31%), cancer (23%), and chronic respiratory diseases (8%) \[[@b1-jlm-15-049],[@b2-jlm-15-049]\]. These diseases result from a multiplex of maladaptive health determinants including unhealthy dietary patterns, physical inactivity, tobacco use, and adverse psychosocial factors (e.g., chronic stress, lack of social support and community, and alienation). Most of the chronic diseases and disorders individuals experience are associated with multiple lifestyle and environmental factors that reinforce one another \[[@b3-jlm-15-049]\]. For example, metabolic syndrome among blue-collar workers is closely related to psychosocial factors, such as job stress, lack of social support, and risk perception, and if not managed properly, may lead to cardiovascular disease \[[@b4-jlm-15-049]\]. It is evident that a social factor like job loss can create perceived psychological as well as elevated physiological stress responses that lead to both chronic and acute health problems \[[@b5-jlm-15-049]\]. High levels of overall stress cause the release of the hormone cortisol, which can trigger increases in blood pressure, blood sugar, and even inflammation \[[@b6-jlm-15-049]\]. Job loss and its effects on the mind and body is just one of many cases explaining 21st century disease processes where one's psychosocial factors are incorporated into his or her biological system.

It was reported that more than 50% of all primary health care visits in developed countries are due to these modern preventable and curable lifestyle-associated diseases \[[@b7-jlm-15-049]\]. This highlights the need for primary care physicians to be prepared to prevent or treat lifestyle-related multifactorial diseases that are mainly developed as a function of an adverse connection among biopsychosocial factors. In order to treat diseases that are affected by multiple lifestyle and morbidogenic environmental factors, it is important that physicians learn how to identify and address these factors. Multidisciplinary holistic medical training would allow physicians to accomplish this goal. However, the currently popular and widely used biomedical medical model embraces a more reductionist approach, which views health by its most basic components. The biomedical model treats health as the absence of disease or a physiological abnormality within the body. Furthermore, the model asserts that mental phenomena, such as emotional disturbance or delusions, are separate from and are unrelated to disturbances of bodily function \[[@b8-jlm-15-049]\]. In other words, the mainstream practice of medicine is highly focused on biological factors of illness and do not consider other lifestyle-related or psychosocial factors as significant as biomedical aspects.

In the late 1970s, psychologist George Engel pointed out various weaknesses in the biomedical approach to treating disease, of which three are highlighted here. First, a biochemical alteration does not translate directly into an illness. The appearance of illness results from the interaction of diverse causal factors, including those at the molecular, individual, and social levels. And the converse, psychological alterations may, under certain circumstances, manifest as illnesses or forms of suffering that constitute health problems, including, at times, biochemical correlates \[[@b9-jlm-15-049]\]. One study found that the risk for cardiovascular disease due to psychosocial stressors might be equal to previously established risk factors, such as hypertension and hypercholesterolemia, highlighting that psychosocial factors have an equal impact on health as do physiological disruptions \[[@b10-jlm-15-049]\]. Second, psychosocial variables are more important determinants of susceptibility, severity, and course of illness \[[@b9-jlm-15-049]\]. A study on irritable bowel syndrome found that alexithymia and the defectiveness schema appear to be directly related to both IBS and symptom severity \[[@b11-jlm-15-049]\]. Third, success of the most biological treatments is still influenced by psychosocial factors, for example, the so-called placebo effect \[[@b9-jlm-15-049]\]. The placebo effect is defined as "any improvement of symptoms or signs following a physically inert intervention," and its effects are especially profound in relieving pain, anxiety, fatigue, and depression \[[@b12-jlm-15-049],[@b13-jlm-15-049]\]. These critiques of the biomedical model stress the need for not only investigating pathology but also evaluating other external risk factors (psychological, sociological, or environmental) to provide the best level of care.

In response to the weaknesses in the biomedical model, Engel created a multidisciplinary approach to treating illness known as the "Biopsychosocial Model." The biopsychosocial (BPS) model proposes that, in addition to the biological factors in the biomedical model of illness, psychological (which entails thoughts, emotions, and behaviors) and social (socio-economical, socio-environmental, and cultural) factors also play a significant role in human functioning in the context of disease \[[@b14-jlm-15-049]\]. The primary difference between the BPS model and the biomedical model is the integration of "psychosocial" factors, the same health determinants that have a large role in causing many non-communicable diseases or namely lifestyle diseases. The biomedical model design fails to address these additional factors related to one's lifestyle profile and living environmental context, which is why physicians who utilize the BPS model are more likely to have patients with better health outcomes \[[@b15-jlm-15-049]\]. One meta-analysis found that approaching changes in lifestyle factors such as diet and exercise, which may not be fully addressed in the biomedical model, showed significant benefit in reducing the development of cardiovascular disease in patients with type 2 diabetes \[[@b16-jlm-15-049]\]. Furthermore, using a BPS approach versus a biomedical approach to treating low back pain appears to positively influence pain, functional status, and work performance \[[@b17-jlm-15-049]\]. In the study, there were two groups: conventional biomedical treatment and biopsychosocial treatment. The only difference between the groups was that in addition to the biomedical treatment, the BPS treatment group also included psychotherapy sessions three times per week and relaxation therapy four times per week. The incorporation of psychotherapy and relaxation interventions modified psychosocial factors and improved prognosis.

Given that 21^st^ century modern disease patterns are affected by multifaceted lifestyle and morbidogenic environmental factors, it is necessary for physicians to utilize an evidenced biopsychosocial framework in addressing not only each of the factors independently but also the connections between the factors. The biopsychosocial model is a theorized framework that is designed to deal with the interplay between biological, psychological, sociological, environmental, and occupational components \[[@b9-jlm-15-049],[@b14-jlm-15-049]\]. The view of connecting body, mind, behavior, and environment in the BPS Model is particularly endorsed by the new science of epigenetics in the context of understanding how health happens and disease occurs. The principles and increasing body of data on epigenetics have revealed evidence-based linkage between gene expressions and environment where one's multifaceted lifestyle and morbidogenic environmental factors (e.g. eating habits, exercise, stress, sleep pattern, attitudes, beliefs, emotion, social relationship, neighbor, pollution, toxicity) are subject to alter the propensities and markers of epigenomes \[[@b18-jlm-15-049]--[@b26-jlm-15-049]\]. Thus, it would be important to recognize that simply addressing psychosocial factors or behavioral and social health components based on a traditional biomedical framework would be different from executing the whole course of patient care services including diagnosis, treatment, and management from utility of the conceptual framework of the integrative BPS model. The distinction lies in the importance given to each domain of factors (biological, psychological, social) and in whether psychosocial or behavioral and social components are treated as independent factors or integrated factors. Social factors (e.g., chronic stress, unemployment, socioeconomic factors, lack of social support and community, and alienation) and behavioral components (e.g., unhealthy dietary patterns, physical inactivity, and recreational drug use) are sometimes addressed in biomedical practice as psychosocial factors that are a separate entity in addition to the biomedical or physiological component of health \[[@b8-jlm-15-049],[@b14-jlm-15-049]\]. Furthermore, in a biomedical framework that may also address psychosocial components, these additional health determinants are treated inferiorly to biochemical or physiological factors since the model's foundation remains in biological factors. However, it is unclear as to how lifestyle-related disease factors are handled in the biomedical model with an additional psychosocial focus, as it does not provide a structure in the current practice for evaluating psychosocial factors. The BPS model, which is designed to treat all health determinants equally and as interacting health factors in a more structured framework, is now available to fill in the gap of the biomedical model \[[@b14-jlm-15-049]\]. It is thereby important to adopt an evidence-based approach in preventing and treating contemporary lifestyle-related health problems with 21^st^-century idealistic and comprehensive healthcare solutions method such as the BPS model.

Despite supporting evidence for its efficacy in medical practice, utility of the BPS model is limited in current medical practice. Most physicians acknowledge the need to address psychosocial issues and believe that addressing such factors would lead to improvements in outcomes \[[@b27-jlm-15-049]\]. However, a majority of physicians report not receiving effective training regarding the role of biopsychosocial factors and thus have feelings of low self-efficacy in addressing and managing biopsychosocial issues \[[@b28-jlm-15-049]\]. Furthermore, physicians reported that a lack of knowledge, time, and adequate reimbursement in practicing the psychosocial domain prevents them from addressing these issues. Because psychosocial factors are very common and powerful health determinants \[[@b29-jlm-15-049]\], these results suggest the need for more comprehensive medical training with focus on the BPS model approach in various education avenues especially including medical education when student doctors are trained.

It has been traditionally established that medical training remains grounded in the biomedical model \[[@b30-jlm-15-049]\]. US medical education is predominantly biomedical in focus, with most medical schools dedicating only a handful of hours to training in the BPS model \[[@b31-jlm-15-049]\]. According to a survey spanning from 1997 to 1999, study of behavioral and social science was estimated to comprise only about 10% of medical school curricula in US medical schools \[[@b32-jlm-15-049]\]. Another survey assessed residents' perception of their readiness after completing medical school. Over 50% felt well prepared to be a resident, especially in taking a history and presenting a physical exam; however, they did not feel prepared for applied medical and psychosocial practices \[[@b33-jlm-15-049]\]. Although a majority of students and residents recognize the need to address psychosocial factors, 30%--40% believe that addressing such factors leads to minimal or no improvement in outcomes \[[@b34-jlm-15-049]\]. The majority of students and residents report that their training in these areas was ineffective and few indicate interest in receiving further training. It was reported that students are not much exposed to an opportunity to learn that lifestyle is the greatest determinant of health where multiple biopsychosocial factors are the core cause. Student doctors perceive that the psychosocial domain is outside the realm of physicians' work, which may be due to a medical education that is grounded in the biomedical framework \[[@b35-jlm-15-049]\]. All this information raises questions as to whether or not medical schools are training future doctors to become competent health care providers to address and implement multifaceted lifestyle interventions based on the BPS model to meet the essential needs of health promotion, disease prevention, and therapeutic effect through variable education processes \[[@b36-jlm-15-049]\].

Clearly, in the traditional medical education approach, medical students are not being taught the efficacy of addressing biopsychosocial factors that are associated with developing chronic diseases or disorders, and they are not receiving training in this multifactorial holistic domain. It appears that ineffective medical school training without the BPS framework creates physicians who are unprepared to optimally treat multifactorial lifestyle diseases that are rising as a modern disease pattern in this 21^st^ century. To address this ineffective training, a new model of medical school training needs to be implemented that addresses the interplay between the biological, psychological, and sociological determinants of health. The biopsychosocial approach to illness could further help students understand how a variety of factors can lead to the presentation of psychosomatic diseases that occur as a function of mind-body imbalance caused by integration of various psychosocial lifestyle practices and environmental circumstances \[[@b37-jlm-15-049]\]. The incorporation of the BPS model, which is designed to address such factors, should be utilized in medical school training so that medical students can be well prepared in addressing biopsychosocial issues when they encounter their patients who live with a multidimensional lifestyle including environmental factors.

Fifteen years ago, only 8% of the 62 U.S. medical schools that responded to a survey about their curricula reported that they had integrated programs of behavioral medicine using a BPS model \[[@b38-jlm-15-049]\]. However, there is no current information regarding the present status of implementing the BPS model in medical school curricula since 2000. The objectives of this review are to (1) investigate the current trends in the interest of adopting the BPS model in medical education in the United States and (2) examine which medical schools have specifically adopted the BPS model in their curricula.

MATERIALS AND METHODS
=====================

We conducted a systematic review of the peer-reviewed literature on medical education in the United States, the biopsychosocial model, psychosocial components, and the behavioral and social sciences. Corresponding to the first objective, we conducted two sets of data searches to determine the trends of implementing the BPS model in medical education. Our first search criteria used the following search terms: "biopsychosocial" "medical education," and "United States." This allowed us to find articles that discussed BPS model in medical education. Our second search criteria included "psychosocial," "behavioral science," and "social science" to find articles discussing incorporation of psychological and sociological components in medical school curricula, which include other methods besides the biopsychosocial model to teach medical students about additional external health determinants. Once we received our search results, we pooled them together and removed duplicates. PubMed and Scopus were the databases used for the first objective. Our search goes as far back as the 1970s, when George Engel first introduced the BPS model as a theoretical framework for medical practice.

To address our second objective, we conducted a separate search using PubMed, Scopus, and EBSCOhost (which includes Academic Search Complete, ERIC, PsycINFO, PsycArticles, and MEDLINE) database sources to find peer-reviewed literature on medical schools featuring utility of the BPS model. The articles that were included in our study discussed how a specific medical school featured the BPS model in its curriculum in the manner of a case study. We used the following search terms: "biopsychosocial," medical education," "curriculum," and "United States." Because Objective 2 focused more on specific curricula as opposed to Objective 1, we used "curriculum" as a search term in addressing Objective 2 but not in addressing Objective 1. Once we received our search results, we pooled them together and removed any duplicates. Then, we selected articles based off inclusion and exclusion criteria, which are shown in [Table 1](#t1-jlm-15-049){ref-type="table"}. The process of article selection for the second objective is seen in [Fig. 1](#f1-jlm-15-049){ref-type="fig"}.

The article search limits were that studies were conducted in the United States and were written in English. The search was conducted on September 10th, 2015.

RESULTS
=======

1. Current trends regarding the BPS model and united states medical education
-----------------------------------------------------------------------------

The findings from study analysis of Objective 1 reveal that there is a growing trend in peer-reviewed articles over time for the BPS model in medical education. Since the 1970s, the amount of peer-reviewed literature on the BPS model in medical education has increased with each decade. Since 2000, more research addressed the BPS model in medical education. Between January 2010 and September 2015, the amount of search results is nearly half of the previous decade. Furthermore, we found that there was almost a doubling in research articles between the 1990s and the 2000s. The same trends were found to be consistent regarding psychosocial, behavioral science, and social science components in medical education. [Fig. 2](#f2-jlm-15-049){ref-type="fig"} illustrates the amount of research available regarding the BPS model and psychosocial, behavioral science, and social science components in medical education. The articles that have been accounted for contain the search terms displayed in the legend of [Fig. 2](#f2-jlm-15-049){ref-type="fig"}.

2. The medical school curricula featuring utility of the BPS model
------------------------------------------------------------------

From our literature search, the BPS model is utilized in the curricula of only five medical schools: Florida State University College of Medicine (FSU), University of California San Francisco School of Medicine (UCSF), University of California Davis School of Medicine (UC Davis), University of Rochester School of Medicine and Dentistry (URSMD), and University of Washington School of Medicine (UWSOM). Information regarding the way the schools organize their curricula is seen in [Table 2](#t2-jlm-15-049){ref-type="table"}. The mission, BPS competencies, teaching methods, and student assessment were all presented in the articles utilized from our search.

The five medicals schools identified from this present study analysis feature the BPS model in various ways. Florida State University College of Medicine utilizes a four-year curriculum that is clinically focused from the beginning of medical school \[[@b39-jlm-15-049]\]. Psychosocial training is included in the form of clinical experiences, traditional lectures, and small group discussions. The University of California San Francisco School of Medicine organizes their four years into three phases and is not as clinically focused as FSU \[[@b40-jlm-15-049]\]. Instead, UCSF requires their students to conduct projects and "BPS discharge plans" in addition to attending lectures, and small group discussions. It also appears as though UCSF has a much more explicit utility of the BPS model as opposed to FSU.

UC Davis differs from both schools by incorporating the BPS model in a longitudinal course that runs throughout the entire four years that covers various topics, such as "Population Medicine and Prevention" and "Cultural Competency" \[[@b41-jlm-15-049]\]. In addition to lectures, large-group discussion panels, and small group case discussions, UC Davis also incorporates apprenticeships at a prison HIV ward, a local county juvenile hall, an in-home geriatric program, a psychiatric inpatient service, a pregnancy consultation center, the emergency room, and the inpatient nursing service. This allows medical students to observe the interactions between various disciplines in tending to the multiple factors of health and disease.

URSMD and UWSOM utilizes the BPS model in more specialized curricula as opposed to their general curricula. URSMD incorporates the BPS model in their specialized palliative care curriculum by having students attend BPS morbidity and mortality conferences and write structured BPS essays in a home-visit program in addition to lectures and small-group learning sessions \[[@b42-jlm-15-049]\]. UWSOM features a BPS model in their pain education curriculum by teaching students about co-occurring BPS conditions and risks in the form case presentations in the telemedicine format and the addition of more clinical scenarios throughout lectures \[[@b43-jlm-15-049]\].

DISCUSSION
==========

The first objective of our study was to investigate the current trend of adopting the BPS model in medical education in the United States. From our search, we found that since its conception in the late 1970s, the BPS model has become more increasingly visible and discussed in research as it can be applied to medical education. The types of articles found during our search include empirical research, reviews, and conceptual discussions regarding the BPS model. The amount of literature has increased with each decade, with the most noted in the 21st century. Between January 2010 and September 2015, the amount of search results is nearly half of that of the previous ten years. [Fig. 1](#f1-jlm-15-049){ref-type="fig"} shows the number of search results from 2010-present. It is important that the current decade has not yet completed but much research has already been conducted these past five years. In fact, [Fig. 1](#f1-jlm-15-049){ref-type="fig"} shows that over half as many articles were published since 2010 in comparison to the previous decade. Furthermore, we found that there was almost a doubling in research articles between the 1990s and the 2000s. We predict that from these two latter findings that will be a doubling in research articles in this current decade as compared to the previous decade. In addition, we conducted a search on the incorporation of psychosocial or behavioral and social science components in curricula. We found that the same trend can be seen as that with the BPS model. The increasing trends in literature for both the BPS model and psychosocial factors suggests that psychosocial factors or behavioral and social factors such as inactivity, dietary patterns, stress, sleep, socioeconomic status, relationships, etc. are of interest to being taught during a student doctor's medical education. Moreover, the increasing research trend on the BPS model in medical education indicates a possibility for its implementation at all levels of medical education. We foresee that research in medical education will continue to grow in relation to the BPS model and then will reflect increased education of and practice of the BPS model in healthcare services.

The second objective of our study was to examine schools that have adopted the BPS model in their curricula. Our literature search for medical school case studies retrieved five articles on five medical school curricula that feature a BPS model, with the most recent article published in 2013. Each school features and teaches the BPS model in a different way. FSU presents psychosocial information in traditional lectures, small-group discussions, and clinical experiences \[[@b39-jlm-15-049]\], while UC Davis utilizes apprenticeships to not only teach BPS but also inter-professional education \[[@b41-jlm-15-049]\]. Similarly, UWSOM features a telemedicine case presentation to teach students about co-occurring BPS conditions and risks \[[@b43-jlm-15-049]\]. Both URSMD and UCSF evaluate their students based on BPS structured essays and "discharge plans" \[[@b40-jlm-15-049],[@b42-jlm-15-049]\]. This small sample of medical schools that utilize the BPS model utilize various teaching methods and evaluations of student performance. More information, such as student outcomes or student self-perceptions of addressing biopsychosocial illnesses after graduation, will be necessary to determine which schools optimally utilized a BPS model and to assess student doctors' direct learning benefits. However, the articles selected for this study did not present this information.

The primary limitation in our study is that we only searched for medical school curricula in peer-reviewed literature. There may be many more medical schools that utilize the BPS model; however, there is no peer-reviewed literature to support that claim. This publication bias may be due to some medical schools that did not publish on their utility of the BPS model and are instead focused on its implementation.

From our study analysis, it appears that there is a limited utility of the BPS model in United States medical school education. There are currently 136 allopathic medical schools in the United States; however, we found only five medical school curricula featuring utility of the BPS model. The limited utility of the BPS approach in medical school parallels the limited amount of research available on the topic. According to our study, research in the area is still growing, as illustrated within the past 15 years, and needs to be continued. The limited research available on the BPS model in medical education could be due to it being younger concept, only having originated in the late 1970s, as compared to the biomedical model.

Our investigation has found that the trend of literature addressing the BPS model in medical education is growing; however, this trend has not actually been translated or applied to medical education. Perhaps, more time will be needed for widespread integration of the BPS model in medical schools across the United States as research continues to become more available on the efficacy and implementation of the BPS model. There is greater evidence of psychosocial components or behavioral and social sciences being addressed in medical education, which indicates that student doctors are learning about the role of these additional health factors. Many medical schools, however, may not specifically utilize a BPS model when presenting these additional factors in their curricula. Since there is limited research available regarding how these additional factors are presented in medical schools that do not feature a BPS model, we are not sure if students are learning about psychosocial factors as being separate from biological factors or if all of the factors are integrated in a BPS approach.

In reviewing curricular content across medical schools, it becomes evident that there is great variability in time spent covering psychosocial components or the behavioral and social sciences, teaching methods, timing of courses during a student's medical education, and selected psychosocial topics to be discussed \[[@b23-jlm-15-049],[@b44-jlm-15-049]\]. Currently, no national survey or database compiles information on the incorporation of psychosocial topics in medical school \[[@b44-jlm-15-049]\]. Having a database that shows schools' educational processes including learning modalities, course topics, teaching methods, and evaluations can help provide a better view for improvements in incorporating the BPS model into medical education. This highlights the need for further research on how multifaceted lifestyle health determinants are being taught in medical school, what the barriers are to incorporating the BPS model, what are the resources of opportunities to facilitate implementation of the BPS model, and what are the outcomes for medical school graduates with a BPS medical education. Moreover, it is critical to examine holistic models, other than the BPS model, that can potentially produce doctors who make a significantly better impact regarding health outcomes and preventable diseases. Future investigation may also include conducting a questionnaire that is submitted to all of the allopathic and non-allopathic medical schools in the United States and asking how the schools incorporate a BPS model perspective or other holistic model that addresses lifestyle and environmental health factors.

Therefore, it is important to encourage further investigation and research in the area of medical education and training that can then be applied to provide future doctors with tools and approaches, such as the BPS model, to meet the challenge of rising chronic illnesses. The endeavors of our present study may contribute to medical practice that requires addressing and solving 21st century illnesses that result from multifaceted lifestyle and morbidogenic environmental factors.
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###### 

Inclusion and exclusion criteria for systematic review of the literature on utility of a BPS model in medical school curricula

                              Inclusion criteria                                                                                                              Exclusion criteria
  --------------------------- ------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------
  Population                  Medical studentsAllopathic medical schools                                                                                      Post medical school traineesQualified health professionalsStudents of other health professionsNon-allopathic medical schools
  Study design and features   Study was conducted in the United StatesCase study formatFocused on individual schoolsStudy conducted since 2000                Study conducted outside of the United StatesGeneral concept or theoretical studyNot focused on individual schoolsStudy conducted before 2000
  Descriptive data            Listing of objectives, competencies, or themesListing of teaching methodsDescription of assessment and evaluation of students   Insufficient detail

###### 

The medical school curricula featuring utility of the BPS model

  School                                                   Mission                                                                                                                                                                                                                                                                                                                                                                        BPS competencies, themes, objectives                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Teaching methods                                                                                                                                                                                                                                                                                                                                    Student assessment and evaluation
  -------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  FSU Clinical Skills Curriculum \[[@b29-jlm-15-049]\]     This clinical skills curriculum is a continuum throughout the first three years, beginning with training in basic clinical skills, communication, history taking, and physical examination and progressing through training in diagnosis and management of complex medical problems in the third year.                                                                         Psychosocial factorsHealth and diseaseCross-cultural factorsEthics                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          LecturesSmall-group case-based instructionClinical experiencesExperiences with underserved and elderly populations                                                                                                                                                                                                                                  Written evaluations by staff and patients
  UCSF General Curriculum \[[@b30-jlm-15-049]\]            The curriculum is organized into three stages spanning four years: the Essential Core, the Clinical Core, and Advanced Studies. "The interaction of biology and the environment in determining health" serves as the foundational theme for the new curriculum.                                                                                                                Patterns of health and disease across populationsEthnicity, gender, age, socioeconomic status, and healthCultures of medicine and health care institutionsPhysician-patient relationshipsThe experience of illness and/or healthStress, distress, and copingUnderstanding and facilitating behavior changePersonality and social context                                                                                                                                                                                                                                                                                                    Lectures, typically tied to active learning cases"Teachable moments" integrated into basic or clinical science lecturesMultidisciplinary discussion panelsMaster clinician wrap-upsGuided small-group exercisesStudent projects                                                                                                                     Multiple-choice, short-answer, and essay examsProjectsPreparation of a BPS discharge planRole-playsObserved StructuredClinical Exams (OSCEs)
  UC Davis Doctoring Curriculum \[[@b31-jlm-15-049]\]      The Doctoring Curriculum, which are longitudinal courses, takes place in the first three years of medical school. The skills and competencies required are increasingly more challenging throughout the curriculum.                                                                                                                                                            ProfessionalismPersonal developmentPsychosocial DevelopmentCommunicationHistory, Physical Exam, Written and Oral Presentation SkillsClinical Reasoning and Methods of InquiryPopulation Medicine and PreventionEthics and JurisprudenceHealth Care Economics and SystemsCultural CompetencyHuman DevelopmentHuman Sexuality                                                                                                                                                                                                                                                                                                                 LecturesLarge group discussionsProblem-based learning groupsWorkshopssmall-group clinical sessionsApprenticeships (during year 2)                                                                                                                                                                                                                   Standardized patient interviews
  URSMD Palliative Care Curriculum \[[@b32-jlm-15-049]\]   In 1996, the University of Rochester School of Medicine formulated the Double Helix Curriculum, which integrated the basic sciences and clinical trainings over the four years of medical school. This curricular reform provided an opportunity to address the topic of palliative care in a fully integrated and comprehensive BPS curriculum.                               Assessment of capacity and decision-making with familiesPalliative care challenges of geriatric patientDelivering diagnostic information, experimental and palliative treatmentNormal and pathological grief, physician response to lossDose calculations and manipulations over timeExploring last resort optionsEvaluating requests for physician-assisted suicide                                                                                                                                                                                                                                                                        Live patient interviewsVideo-edited patient interviewsInteractive lecturesProblem-based learning groupsLarge and small-group sessions for communication skillsStructured conferences to integrate basic sciences and palliative care materialHome visit programBPS morbidity and mortality conferencesPalliative care and ethics elective courses   Multiple-choice questionsStructured essays regarding home-visitsObserved Structured Clinical Exams (OSCEs)
  UWSOM Pain Curriculum \[[@b33-jlm-15-049]\]              The current pain curriculum at UWSOM focuses on patient narrative, co-occurring BPS conditions and risks, common office-based primary care chronic pain conditions, and opioid, nonopioid, and nondrug treatments, with less attention to pain pathways, research design, and surgical and neuromodulatory interventions. 25 hours are spent on pain education at the UWSOM.   BPS pain pathology and multidisciplinary model of careCommon primary care disordersNon-drug integrated pain management (behavioral health, physical therapy and rehabilitation, vocational rehabilitation, acupuncture and other complementary medicine pain treatments)Drug misuse and abusePain care in specific populations (pediatric, older persons, pregnancy/child-bearing age, comorbid psychiatric and addiction disorders, rural/urban underserved areas, inpatient/outpatient, emergency room, cancer pain, palliative care)Role of physician in development and response to public policy and consumerism regarding pain care   Case presentations via Telemedicine formatInterprofessional learning via Telemedicine platformLecturesThe addition of clinical pain cases with pharmacology lecturesInterviewing skills                                                                                                                                                             Pre- and post-course assessments of clinical knowledgeDemonstration of systems- and evidence-based practice, patient-centered care, communication, quality improvement, practice-based learning, professionalismstudents' completed course evaluations and self-reported perceived competency
